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(54) MANUFACTURE OF CIRCUIT BOARD 

(57)Abstract: 

PURPOSE: To obtain a circuit board method by which a circuit body 
having a large cross-sectional area can be formed with high 
positional accuracy at a low cost in a short working time. 
CONSTITUTION: After a circuit body 35 composed of a plated metal 
layer is formed on the molding surface of a molding tool 31 by 
electroplating, the tool 31 is pressed against a substrate 37 
composed of a thermoplastic resin. Then the circuit body 35 is 
transferred to the substrate 37 by press-contacting the circuit body 
35 against the substrate 37 while the tool 31 is maintained at a high 
temperature and, after cooling the substrate 37, separating the tool 
31 from the substrate 37. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the circuit board which forms in a shaping side of a die a circuit 
object which consists of a metal deposit by electrolytic plating, pushes this die against a substrate which 
consists of thermoplastic resin, carries out heating maintenance of the die, carries out heating sticking by 
pressure of said circuit object to this substrate, and is characterized by to imprint said circuit object to a 
substrate side by making said die desert a substrate after substrate cooling. 

[Claim 2] A circuit object which consists of a metal deposit by electrolytic plating is formed in a shaping 
side of a convex die. Carry a substrate which consists of thermoplastic resin on a concave die, and this 
substrate is made into a heating condition. Push in this substrate into a hole of a concave die with said 
convex die, carry out heating maintenance of a convex die and the concave die, and heating sticking by 
pressure of the circuit object is carried out to a substrate. A manufacture method of the circuit board 
characterized by imprinting a three-dimensions circuit object to an inside of a resin shaping case by making 
said convex die desert a concave die after substrate cooling. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture method of the circuit board by heating 

sticking by pressure. 

[0002] 

[Description of the Prior Art] Conventionally, as the manufacture method of the circuit board, a 
photopolymer is applied all over the substrate with which the metal thin film was covered, dissolution 
removal (etching) of the metal thin film portion which covered the corrosion resistance resin film with 
photograph technology in the plugging-chart configuration, and was exposed to it with it is carried out with 
etching fluid, and. generally what obtains the desired circuit board is known. 

[0003] As a method by electroless deposition, as shown in drawing 3 , adhesives 3 are applied to the 
surface of an insulating substrate 1. Moreover, (A), It is immersed in the activation liquid of a palladium 
chloride, and the metal palladium nucleus 5 of a particle is made to adhere all over a substrate 1 . (B), 
Dissolution removal of the metal palladium nucleus 5 exposed with the etching fluid which prints a plugging- 
chart form by the resist 7 which consists of resin of corrosion resistance, and dissolves (C) and metal 
palladium is carried out. (D). After carrying out dissolution removal of the resist 7, what a metal 9 is 
deposited by electroless deposition and obtains the circuit board of (E) and a request on the metal 
palladium nucleus 5 which remained in the plugging-chart configuration is indicated by JP.50-1 13766.A. 
[0004] On the other hand, in recent years, in order to attain miniaturization of an electric product, and 
lightweight-ization, a circuit pattern is formed in the inside surface of a case, and what used the case itself 
as the circuit board is proposed. As a method of manufacturing such the case combination circuit board, as 
shown in drawing 4 The imprint sheet 13 which has the circuit 11 which printed and formed conductive ink 
is preformed. This preforming object is arranged in metal mold 15a of injection molding, and 15b. (A), 
Injection molding of synthetic resin is performed, the circuit object 1 1 of three dimensions is formed in the 
surface at the same time it obtains mold goods 1 7. and (B) and the thing which obtains the desired circuit 
board are indicated by JP.63-1 1 7493.A by performing metal plating 19 on this circuit object 11. 
[0005] Moreover, as other methods of manufacturing the case combination circuit board, as shown in 
drawing 5 The circuit object 23 is formed in the surface of a core 21 . and (A) and this core 21 are set to a 
die 25. (B), The resin for shaping is fed from sprue 27, and it is filled up in a cavity 29, and after cooling 
hardening of the shaping resin with which it filled up is carried out. what obtains the desired circuit board is 
indicated by JP.2-28992.A by opening a die 25 and taking out mold goods 
[0006] 

[Problem(s) to be Solved by the Invention] However, by the method by the conventional etching mentioned 
above, in order to carry out dissolution removal of the metal membrane of a garbage with etching fluid, loss 
of a material was large, while there was a defect which becomes uneconomical, production time was long 
and there was a problem which cannot take the large circuit cross section. Moreover, by the method by the 
electroless deposition shown in drawing 3 , while the palladium used as a catalyst was expensive, there was 
a problem whose control of bath, such as plating liquid and temperature, is trouble very much. On the other 
hand, as a method of manufacturing the case combination circuit board, by the method using the imprint 
sheet 13 shown in drawing 4 , while routings, such as preforming, increased, there was a possibility that 



■ location precision might fall by the elongation of the imprint sheet 1 3, and since electroplating to the inside 
of a three-dimensions configuration was difficult, moreover, there was a problem to which productivity falls. 
Moreover, while a resin feeding means and shaping equipment were needed for the core 21 shown in 
drawing 5 by the method of forming the circuit object 23 as a method of manufacturing the case 
combination circuit board and equipment became large-scale, like ****, the large circuit cross section 
could not be taken but the circuit where a high current flows had the defect which cannot be used. This 
invention was made in view of the above-mentioned condition, it is cheap, and its working hours are also 
short, offers the manufacture method of the circuit board which can moreover form a circuit object with 
the big cross section in a high location precision, and aims at aiming at reduction of cost, compaction of 
production time, improvement in precision, and increase of permission power 
[0007] 

[Means for Solving the Problem] The manufacture method of the circuit board concerning this invention for 
attaining the above-mentioned purpose forms in the shaping side of a die the circuit object which consists 
of a metal deposit by electrolytic plating, pushes this die against the substrate which consists of 
thermoplastic resin, carries out the heating maintenance of the die. carries out heating sticking by pressure 
of said circuit object to this substrate, and is characterized after substrate cooling by to imprint said 
circuit object to a substrate side by making said die desert a substrate. Moreover, a manufacture method 
of the circuit board forms in a shaping side of a convex die a circuit object which consists of a metal 
deposit by electrolytic plating. Carry a substrate which consists of thermoplastic resin on a concave die. 
and this substrate is made into a heating condition. This substrate is pushed in into a hole of a concave die 
with said convex die, heating maintenance of a convex die and the concave die may be carried out. heating 
sticking by pressure of the circuit object may be carried out to a substrate, and a three-dimensions circuit 
object may be imprinted to an inside of a resin shaping case by making said convex die desert a concave 
die after substrate cooling. 
[0008] 

[Function] The circuit object which becomes a die from a metal deposit is formed, this die is pushed 
against a substrate, by heating maintenance being carried out, heating sticking by pressure is carried out to 
a substrate, and the manufacture of the circuit board of a circuit object is attained, without performing 
electroless deposition. Moreover, the circuit object which consists of a metal deposit is formed in the 
shaping side of a convex die, a substrate is pushed in into the hole of a concave die with a convex die, by 
heating maintenance of a convex die and the concave die being carried out, while the circuit object has 
been in the condition of a three-dimensions configuration, heating sticking by pressure is carried out in the 
inside of a resin shaping case, and a circuit object is arranged in a high location precision, and the circuit 
object of a convex die — thick-film formation — being formed of easy electrolytic plating — the conductor 
of a circuit object — it becomes easy to take large thickness. 
[0009] 

[Example] Hereafter, the suitable example of the manufacture method of the circuit board concerning this 
invention is explained to details with reference to a drawing. Drawing 1 is drawing showing the manufacture 
procedure by the first example of the circuit board manufacture method concerning this invention, like 
electrolysis galvanizer. in (B). a heating sticking-by-pressure production process and (C) express a heating 
maintenance production process, and (D) expresses [ (A) ] the removal production process of a die. First, 
the circuit object 35 which performs electrolytic plating and becomes the exposed shaping side from the 
metal deposit of desired thickness is acquired, masking a die (convex die) 31 with an insulating tape 33 or 
resin in a reverse plugging-chart configuration, putting this masked die 31 into the coppering liquid 
containing a brightener etc., and stirring liquid, as shown in (A), at this example, a conductor is deposited by 
5 (A/dm2). stirring liquid — making — a conductor — it plates to thickness 100-300 (micrometer). 
Moreover, in order to raise the detachability of a deposit in this case, a conductive paste may be 
beforehand applied to a die 31. 

[0010] Subsequently, as shown in (B), the die 31 from which masking was removed is pushed against the 
substrate 37 which consists of thermoplastic ABS plastics, after this, a die 31 is heated and heating 



^ sticking by pressure of the circuit object 35 is performed. In this example, a die 31 is pushed by 10 
(kg/cm2) and heated to 120 (degree C). 

[0011] As shown in (C) f heating sticking by pressure is performed by carrying out heating maintenance of 
the die 31 until the circuit object 35 fully sticks to a substrate 37. In this example, after holding for about 5 
minutes at an above-mentioned heating temperature, it cools to a room temperature. 

[0012] Subsequently, after cooling a die 31 until thermoplastic ABS plastics obtain sufficient reinforcement 
as shown in (D), a die 31 is made to desert a substrate 37, the circuit object 35 is imprinted to a substrate 
37 side, and the circuit board 39 is obtained. 

[0013] Next, the example which forms a three-dimensions circuit object is explained as an application of 
the manufacture method of the circuit board concerning this invention. Drawing 2 is drawing showing the 
formation procedure of the three-dimensions circuit object by the second example of the circuit board 
. manufacture method concerning this invention, like electrolysis galvanizer, in. .(B), a heating sticking-by- 
pressure production process and (C) express a heating maintenance production process, and (D) expresses 
[ (A) ] the removal production process of a die. First, as shown in (A), like [ the convex die 41 ] an above- 
mentioned example, it masks with an insulating tape 42 etc., electrolytic plating is performed, and the 
circuit object 43 which consists of a metal deposit of desired thickness (100-300 micrometers of thickness 
[ This example a conductor ]) is acquired. 

[0014] Subsequently, as shown in (B) f the substrate 45 which consists of thermoplastic ABS plastics is 
carried on the concave die 47 of a heating condition, and a substrate 45 is pushed in into the hole of the 
concave die 47 with the convex die 41 in the heating condition that masking was removed. The convex die 
41 is pushed by 10 (kg/cm2), the convex die 41 and the concave die 47 are heated to 120 (degree C), and 
it fabricates in this example by raising the pressure of the convex die 41 to 30 (kg/cm2) further. 
[0015] As shown in (C), heating sticking by pressure is performed by carrying out heating maintenance of 
the convex die 41 and the concave die 47 until the circuit object 43 fully sticks to a substrate 45. In this 
example, after holding for about 5 minutes at an above-mentioned heating temperature, it cools to a room 
temperature. 

[0016] Subsequently, after cooling the convex die 41 and the concave die 47 until thermoplastic ABS 
plastics obtain sufficient reinforcement as shown in (D), the convex die 41 is made to desert a substrate 
45, and resin shaping case 49 ** which imprinted the three-dimensions circuit object 43 to the inside of a 
substrate 45 is obtained. 

[0017] In addition, as a resin member used as substrates 37 and 45, crystalline thermosetting resin, such 
as amorphous substances, such as a polycarbonate besides the ABS plastics mentioned above and 
polyether sulphone, and polyethylene, and polypropylene, can be used. Moreover, copper or silver can be 
used as a material of the circuit objects 35 and 43. 
[0018] 

[Effect of the Invention] Since according to the manufacture method of the circuit board concerning this 
invention the circuit object which becomes a die from a metal deposit is formed, this die is pushed against 
a substrate, heating maintenance is carried out and it was made to carry out heating sticking by pressure 
of the circuit object to a substrate, as explained to details above, while an electroless deposition 
production process can be skipped, not using an expensive catalyst and being able to shorten working 
hours, the cost of materialses are also reducible. Moreover, if form in the shaping side of a convex die the 
circuit object which consists of a metal deposit, a substrate is pushed in into the hole of a concave die 
with a convex die, heating maintenance of a convex die and the concave die is carried out and heating 
sticking by pressure of the circuit object is carried out to a substrate a three-dimensions circuit object — 
a high location precision — the inside of a resin shaping case — it can imprint — moreover — the circuit 
object of three dimensions — also setting — a conductor — large thickness can be taken and transfer of 
not only an electrical signal but high power can be enabled. 



[Translation done.] 



' * NOTICES* 
Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the manufacture procedure by the first example of the circuit board 
manufacture method concerning this invention, and like electrolysis galvanizer, in (B) t a heating sticking- 
by-pressure production process and (C) express a heating maintenance production process, and (D) 
expresses [ (A) ] the removal production process of a die. 

[Drawing 2] It is drawing showing the formation procedure of the three-dimensions circuit object by the 
second example of the circuit board manufacture method concerning this invention, and like electrolysis 
galvanizer, in (B), a heating sticking-by-pressure production process and (C) express a heating 
maintenance production process, and (D) expresses [ (A) ] the removal production process of a die. 
[Drawing 3] It is drawing explaining the manufacture method of the conventional circuit board by 
electroless deposition. 

[Drawing 4] It is drawing explaining the manufacture method of the conventional circuit board by the 
imprint sheet. 

[Drawing 5] It is drawing explaining the manufacture method of the conventional circuit board using a 
circuit object formation core. 
[Description of Notations] 
31 Die 

35 43 Circuit object 

37 45 Substrate 

39 Circuit Board 

41 Convex Die 

47 Concave Die 

49 Resin Shaping Case 
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